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Abstract

This research studies on the synthesis of zeolite Na-A using aluminosilicate gel and
Narathiwat kaolin as the starting materials. The factors affecting the synthesis such as concentrations
of alkalinity sodium silicate, sodium aluminate, reaction temperature and metakaolinisation
temperature have been considered. In case of using aluminosilicate gel as starting material, the
reactants were prepared with various molar compositions of SiO, : ALO, : Na,0 : H,0 and
hydrothermally reacted only at 100°C. The solid products were taken during the synthesis and
characterized by X-ray diffraction. From the crystallization curves of the syntheses, it found that the
composition of the reactant and temperature greatly influence the phase crystallized. The rate of
crystallinity increases with increasing alkalinity. The percentage of zeolite crystallinity significantly
decreases with high alkaline concentration and a large amount of sodalite and amorphous are present.
It was found that at 100°C the optimum composition of reactant for synthesis of zeolite Na-A was
Si0, : ALO, : Na,0 : HO=2:1:5:300 giving 85% of zeolite Na-A with reaction time 3 hour.

The synthesis of zeolite Na-A using Narathiwat kaolin as starting material was carried out at
70°, 80°, 90° and 100°C with different concentrations of sodium hydroxide solution, (10-25% (w/v).
In addition, metakaolinisation temperatures were investigated. The results showed that the
metakaolinisation temperature at 700°C was the most suitable condition for synthesis of zeolite Na-A.
At 100°C with [NaOH] 25% (w/v), zeolite Na-A is present for a short time then converts to sodalite
and amorphous. Under optimum condition, at 80°C and [NaOH] 15% (w/v), The solid product
contains 90% of zeolite Na-A with reaction time 315 min. Futhermore, the influence of cations,
acidity and temperature on the stability of zeolite Na-A and also ion exchange capacity of solid

products have been shown in this research.
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Abstract

This research studies on the synthesis of zeolite Na-A wusing aluminosilicate gel and
Narathiwat kaolin as the starting materials. The factors affecting the synthesis such as concentrations
of alkalinity sodium silicate, sodium aluminate, reaction temperature and metakaolinisation
temperature have been considered. In case of using aluminosilicate gel as starting material, the
reactants were prepared with various molar compositions of SiO, : ALO, : Na,0O : H,0 and
hydrothermally reacted only at 100°C. The solid products were taken during the synthesis and
characterized by X-ray diffraction. From the crystallization curves of the syntheses, it found that the
composition of the reactant and temperature greatly influence the phase crystallized. The rate of
crystallinity increases with increasing alkalinity. The percentage of zeolite crystallinity significantly
decreases with high alkaline concentration and a large amount of sodalite and amorphous are present.
It was found that at 100°C the optimum composition of reactant for synthesis of zeolite Na-A was
Si0, : ALO, : Na,0 : H,O=2:1:5:300 giving 85% of zeolite Na-A with reaction time 3 hour.

The synthesis of zeolite Na-A using Narathiwat kaolin as starting material was carried out at
70°, 80°, 90° and 100°C with different concentrations of sodium hydroxide sotution, (10-25% (w/v).
In addition, metakaolinisation temperatures were investigated. The results showed that the
metakaolinisation temperature at 700°C was the most suitable condition for synthesis of zeolite Na-A.
At 100°C with [NaOH] 25% (w/v), zeolite Na-A is present for a short time then converts to sodalite
and amorphous. Under optimum condition, at 80°C and [NaOH] 15% (w/v), The solid product
contains 90% of zeolite Na-A with reaction time 315 min. Futhermore, the influence of cations,
acidity and temperature on the stability of zeolite Na-A and also ion exchange capacity of solid

products have been shown in this research.
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Cation — exchange forms of zeolite A (JACS 78:5963 (1956) : JACS78:5972 (1956)):

Cation content/unit cell Hydrated

density, g/cc a, ‘A No. H,O’s
Na,, 1.99 12.32 27
K, 2.08 12.31 24
Na,,Li,, 1.91 12.04 24
Na,,Cs, , 2.26 12.30 -
Na, T, 3.36 12.33 20
Na,Mg, 2.04 12.29 -
Ca, 2.05 12.26 30
NaSr, - 12.32 -
Ag, 2.76 12.38 24
Mn, Na, ,* - 12.19 22.2
CO, ,Na, * - 12.24 244
Ni, ,Nag * - 12.25 22.8
Cu, Na ,* - 12.17 21.5
Cu, Na, * - 12.24 23.0
Cu,Na* - 12.17 -

Zn, ,Na, * - 12.17 20.5
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